Abstract: In this work, we added small amounts of the non-solvent (acetonitrile) to the chloroform solutions prior to film formation in order to enhance molecular order of poly(3-hexylthiophene) (P3HT). In the early stage, nucleation sites were controlled by adding volume ratio of acetonitrile, and nucleated crystals of P3HT molecule were grown by aging the ordered precursor solution. In the case of the addition of acetonitrile, 6 vol%, the P3HT thin film showed very low crystallinity in the early stage due to low density nucleation sites. After aging the precursor solution, however, highly ordered P3HT thin film was fabricated. The molecular order and electrical properties of P3HT films were profoundly enhanced by controlling both volume ratio of added non-solvent and aging time, because nucleation sites and optimum aging time of crystal growth were dependent on the amount of non-solvent.
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